We report the properties of a novel mesogen with high temperature cholesteric mesophase, which belongs to an unexplored as yet series of cholesteric esters. This compound is cholesteryl 4-(4-nonyloxybenzoylthio) benzoate (C9H19OC6H4COSC6H4COOch, where ch = cholesteryl), hereafter named 9OSBch. The chemical structure and purity of 9OSBch was established by 1 H NMR, 13 C NMR and FT-IR spectroscopy, and its mesomorphism was characterised by dierential scanning calorimetry, polarizing optical microscopy, and transmitted light intensity.
Introduction
Cholesterol is a well-known natural compound, found e.g. in mammalian cell membranes, with chiral carbon atoms in its molecular structure. Cholesterol is a precursor of numerous biochemical substances as well as of novel chemical forms. Many cholesterol derivatives exhibit cholesteric mesophases, since the presence of the cholesteryl fragment in the molecular structure is one of the requirements towards the formation of mesophase.
The rst cholesterol derivative known to exhibit a mesophase was cholesterol benzoate.
It was in 1888, when Friedrich Reinitzer observed the melting point of this compound. He noticed the appearance of a muddy liquid instead of expected clear one [1] .
Mesogens with cholesterol part still inspire scientist to look for new liquid crystal structures [2, 3] . The studies of these substances intensied during the last 20 years.
For example, cholesteric copolysiloxanes with high temperature nematic phase were used as stationary phase in gas chromatography [4] . In medicine copolymer with cholesterol can be used in anticancer drugs and genetic therapy [5] . Highly desired are materials with high thermal stability of the cholesteric phase [6] . Unique properties of cholesteric liquid crystals motivated researchers to construct organic dye lasers. Wide spectral range, from ultraviolet wavelengths, through the visible range, to infrared wavelengths and completely selective reection of * corresponding author; e-mail: dch@uph.edu.pl circularly polarized light causes that this laser can be one of the most versatile coherent light sources [7] . Apart from that, esters of cholesterol and higher fat acids are useful components of compound mixtures [8, 9] .
Besides extensive research carried out worldwide, the relationship between chemical structure and polymorphism is still far from complete understanding. With this in mind as well as in order to study properties of new compounds, we synthesized a novel thioester homologous series incorporating the cholesteryl fragment and named it nOSBch. The sulphur atom increases thermal stability of the mesogens and broadens the range of liquid crystal phase [10, 11] .
In this paper we present the properties of only one homolog, 9OSBch. Detailed description of the synthesis of the whole new series will be presented soon. 3. Results and discussion
Spectroscopic data
The chemical structure of 9OSBch is shown in Fig. 1 . 
Thermal analysis
Phase transition enthalpies and transition temperatures were determined by DSC (heating rate 5
• /min) and the latter conrmed with the TLI method, see Fig. 2 .
The sample of 9OSBch (S 1 , m S1 = 13.69 mg) was subjected to a full cycle of heating to 315
• C and cooling to −20
• C (rate 5
• /min). The compound was found to decompose at the melting point. During cooling we did not notice any transition. Phase transition temperatures and corresponding enthalpy and entropy changes, obtained on the full cycle are presented in Table I.   TABLE I The temperature, enthalpy and entropy for full-cycle phase transitions (sample S1). Sample S1 (13.69 mg), heating 25
• 315 Table II ).
TABLE II
The temperature, enthalpy and entropy phases transitions for sample S2 = 8.77 mg for four measurements. Cycles were performed one after another. The sample was heated to 270 • C and cooled to −20
• C in cycle 1, 3, 4 and to +20 in cycle 2. T [ approach to all atoms at the high level of theory would be unnecessary, resource-consuming, and would lead to serious convergence problems.
In this paper we report on calculations carried out for an isolated molecule in vacuum, at 0 K, while spectroscopic experiments were performed on solid samples with closely-packed molecules. This leads to typical discrep- The experimental wave numbers are tabulated in Intensity of CH group in theoretical spectrum is lower than in the experimental spectrum, however the dier- The best reproduction of the experimental spectra was obtained using B3LYP functional with semi-empirical PFD dispersion corrections.
